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Abstract

The elongation of germ tube from cystospore of Sclerophthora macrospora in the field condi-
tion and in some sacchride solutions was observed by using uniform zoospore and cystospore
suspensions prepared by filtration through tissue paper. The collection of the active zoospore
by electrotaxis was not succeded because of the plasmoptysis of the spore. The elongated
lengths of the germ tube in the field condition were 400 g after 10 hrs., 1001-2600 p after
20-30 hrs. and over those values after 48-72 hrs. of incubation respectively. Some carbon
sources (0.1 M) were tested for their ability to stimulate the elogation of germ tube on slide
glass. Rapid elongation of germ tube occured in the presence of D-glucose and D-fructose at
17.5-20.5°C, and their lengths were longer than in the field condition. Ethyl alcohol, D-galac-
tose, sucrose, and D-mannose showed the same effect as in the field condition, whereas D-xy-
lose and L-arabinose did not show any stimulatory effect. The germination percentage of
cystospore was highest in the 0.1 M D-glucose and D-fructose. Charactristics of the germ
tube on slide glass are summarized as follows ; the germ tube usually elongated linearly or
with slight bending, but sometimes swelled out roundly or branched at the apex ; remarkable
curvature and spiral tubes were rarely observed.
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WO BRI WTEBEAEBREYE T b Th%, ¥k, AEOEET, OS> BETALOLULREHEFC
DNTRT TR EOBEEE ISP IR T BY 28, —F, RF74 F/ 7 A LB IUREECE
FArHOSRFEICEOREED FTHcoOWTE REFHC REIN TRV E S TH 5., EE
i, REOMBERCEET AEBENARELLT 7, AFA P75 ALOBO ST 04T
ZRIFFOMEBBREY AL LienweE L, 2+ 3OBENRBELT R koTo e HET
B, KA S5CHo T, BABRRHE Lk Ebs RRBRESFRAEREL, HHHF
KEFHHT B Bk, AR BEOR WU EEL, AFPER UBR e RBoRELRT
5, ERARERCHNINCHRERS MO & TRBMOBLET 5.

ERHELRLTICRBEHZE

REWHANOEBICE R L BCERRBREYGE (v 7y Agropyron kamoji Ouwi, <7 5
A nF Abena sativa L., »EH v Dactylis glomerala L. 88 X% A &< % Digitaria adscendens
Henr.) 2 BRI AHEL XL DA TRRL, ERCALhABEERET D> #KEKTHEVWB &
LCT0R=FA7ha— AL BBEELEDD, EDKEKE LMK THE LR, 2hbORRK
EX2H 3om DEICY - CHBA LD Y M LicikbrEL, KiE%x 17.5~20.5C
fo THELE, FIEBHO0bBRELCHEETOIBHEINSOLHELD, X LICBEETOHE
B2 THbIA2BEELTRy, BETOZ2SURERELAH L., 2L, HRAREB BT
BEBRERCRBREYR LKEERE DOCRBET Y AHKA FTL 0L THR L.
ZREBBOBECE, F—LATA NI/ FALCFROES LB LI LTI AL (HOD
26x16mm, 1 5mm, ¥ 1.5mm) %2 bolt, IFERrCRKBEEE, Thrx » -7 F A
(24%x32mm) TEE- TRERBLCRZ XOCEELRE., COEBBEONI A~ 52 LROHEET
W 0.05ml 2EFE LT, 17.5~20.0°C 0ZEN TREX T - .

£ B & R

1. ¥—BBEFIERORAN

— B EERT ORERBRICIE age ZH5WRRAE OB—lRTERXEL C LR ECH 5.
AERCBWTHHECE—LEETREREHER T2 NERINRS, Lksiz T, AETCREY
EET, BETO S B ICBREABRT ORGK,» DEET 2 AT s HECOWTRF LE, B

Table 1. Microscopical observation of filtrate and residue in the preparation processes of
zoospore suspension (17.5—20.5°C).

. Sh ‘, Filtrate Residue

Filter paper or cloth eets J‘ Zouspore Sg?g;n' ggg;’lts Zoospore Sgﬁ?nn- ggggits

Toyo filter paper No. 2 1 + - — + H +

Marketing tissue paper 1 + + + - + +
” 2 + + + - + +
7 3 #+ - - - + +
” 4 H# - - - H +

Flannel 1 + — - + H+ +

Cotton gauze 4 H + + - + +

— :none. + : a few, # : many. Repeat 10 times.
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EAHE No. 2, HiiOF 4 va —R——, BALHHMB LMY — ¥R EXHWT, chic LR
EERxBMCHTL, RARCHKEZETLABEO L BOREB LU R— - ORI ZRELL
(Table 1).

BEFZHNTHICREFEDT 4 va —— =3~ 4K EAVTRAKELABT 5 HENES T
b5, REHK No. 2, 350REANMAHALEEZAVRERCREETO S B L OBFEART
2 BETHCLERTELN, 2BRPCIBD TOROBETFHRLONZCT EFR N, T, By —
YOFEARETEROHMNCRBE LT WARWE > Tk 5.

OFK, FRoFET2 bR BETE G T5ene, $VR—-5—74 &~ (B, BER
0.6~0.82) AW THETFHROKEZHNFEBOMK TR EFh . COEMFIX 17.5~20C 0ER
TRE AT, BEFIVERCGEH T 2REL2ROISICEE L., a2k cob, P
AR D 1 BB (X150) #9202 o@EFHIC /e 5 & 5 IR L R Lz,

2. EVHECLZBEFOERE

FIHO ABEIC X bR WT, BETFOEBEXFIHL CERABETLYEREUIER Y 2 5 Hik
YRBLE, BERT5AFy 7BORAS A VECEFHOIES 20Xx20mm, FEX 1mm) 236
D, HEEBEY—L L roNdick &, EREFCERCcCE2b0%2FEHALE. A514 FLEDLIEA
CEET B LOBETD S 0RAK AL LT, BEMc 1.5~6V ofifoEEY»T 5 &, %<
DRET IR A CEBICH > TEXL, WA BRBEBC L THREEETS. LaL, oK
RTHB30MBET L, BETFORLALAFEDOS L, fEcEALREEdH s T& &b
WEHE T 0REKS Lo bNe, BE 6V T 1 BELANCHED > BT 00%L EaEEL
. Lk2is T, BEEZMTTHBIES

DA £k LT 2T 5 Table 2. Rate of germ tube elongation of cysto-
. . . . spore of Sclerophthora macrospora in the
CLNTETHHLEX DN, O field condition® at 17.5~20.5C.

IO ERTFARYERRCHERT I &

Leneth of Number of cystospores and
PEETHBHENCOVTEREDT 8 b germinating spores? o
BETET2L5Ch 5. 2 0200 30 48 gy
3. BEEXEZBRLIKBEPCHT 0 3515 2667 1575 1108 1131
B> RTOREENE 1~ 100 30 32 45 36 36
amRmenoagTodmTen  WTN 4 &
= oo =0 ~ -~
ETLRFEOMBABZBHELL. B 301~ 400 1 9 " 13 13
RERZEXH 3cm Kf)- T2 b Y 401~ 500 2 5 5 1
Mz BE LMK S50ml i LT 501~ 600 0 5 4 3 1
17.5~20.5°C icf& %, 10, 20, 30, 48% 601~ 700 0 3 3 5
X ORI 351 B B O 5 aTF o R ;ﬁwﬁg g 8 f v
R A2 7 - - -
a%%ﬁﬁbk.%%msﬁﬁﬁg,% 10011200 0 9 1 - -
R K20EE 2 WEL T, ERLho 1701~1800 0 3 1 — —
RITERIC #4715 BiEEy £33 Lk 1801~1900 0 1 0 —_ —
(Table 2). 2501~2600 0 0 1 — —
RHOEBE & bICRFEOR fhor Cormpation |5 36 62 83 8.1

b OV B &5 TH B, BHE a : Affected leaves were dipped in water.
£ 400¢ ¥ coBmBE &N 5 b : Total numbers of repeat 5 times.
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INENOBUBCEB DR, Thbb, BFEEE 200 £ Tod0RI0~T2RHOWFhicks
WTH65% %, 201~400¢ O b DORIBR B EHD TS, 401g Llbic ETBd0n T
b, RFBGHELELTIIONIZOTREVILEVWICEELbNE, L, 20~308
BIPICIE U 7 20205 2 © 5 5 28MBK O RRH R4t 401~900 K+ 5 X5 THY, SHIC9fE
D RHFEFER 1001~2600¢ OHOERT T L NA LD bk, A8RHILL L TREFEE 2601 L)
B sbond sy, REGEILEOUEREHE CH- 2. B0 > FORFERL2.8~8.3%
OEALX 25285, WIRBELLKVWLS>TH S,
4. FBHARAERPCHETIHOSRFORFEMERE

TR LU EEHEI V2 —~RA, ZFAT b —A, HF7 +—RAR, =V /) —RA, TFE, —A, L B,
FUR—ABIP=FATAI—AOSMET, WThd 0.1IM KERE LTHEALEL. @2cER
LR LeKBRYARARBOR & LR, ABRcrZEHK2FERALL., BEFRRRC LR
EERATRINL, ChERIBRORATA P/ 5 ACEB LLY A~ 75 ACBKRBL OBRET D >
TEDO%E k. BREBENH 20 BECHALLR»LRAELHB L, 10051605 TERER
DEEEYHIE U, ¥, RFEEN 02 1K 1002 CELELENASZD ObOHMERCOWT
3 FEREICEIGE L (Table 3). 7ris, @hic Phytophthora capsici BAHR L < AEHO >EFD
Fha—ARICKRFRPCEFTE2REFFOMRRELZHNEL, FEOBALER L.
REBEE»DOUTE LS, BFEFOMERRI /L2 —ABIV T2 b —ARLCE VT &

Table 3. Effect of various carbon sources on germ tube elongation of cystospores at 17.5~20.5°C.

Length of germ tube (g)
Carb&nli%r ces (Minute) Mean values® of
: elongation in
Initial 10 20 30 40 50 60 every 10 minute
D-Glucose 2 35 69 100 131 163 194 32.0
D-Fructose 33 63 89 120 152 181 29.8
Ethyl alcohol 26 61 85 112 131 153 25.2
D-Galactose 24 56 83 108 124 144 23.7
Sucrose 13 43 70 95 122 142 23.3
D-Mannose 13 38 59 81 104 126 20.7
D-Xylose 15 31 46 65 88 111 18.2
L-Arabinose 14 29 38 48 61 73 11.8
Field condition?® 18 41 68 93 117 138 227
Water | 13 25 36 44 49 54 8.9
D-Glucose 50 85 112 140 179 204 242 32.0
D-Fructose 75 111 138 174 200 233 30.5
Ethyl alcohol 74 105 . 135 163 197 216 21,7
D-Galactose 72 105 130 151 188 213 27.1
Sucrose ‘ 69 95 113 138 168 189 23,1
D-Mannose ‘ 66 87 112 135 158 180 21.7
D-Xylose i 66 89 112 137 147 156 17.7
L-Arabinose 64 81 93 107 119 132 13.7
Field condition® 67 91 123 145 182 207 26.1
Water 58 68 74 82 90 101 8.5




+8& 1 FECERFmCBIT 5% 15

D-Glucose 100 128 161 192 223 256 294 32.3
D-Fructose 126 160 189 213 243 269 28,2
Ethyl alcohol 124 151 177 208 235 254 25.7
D-Galactose 121 150 175 194 210 230 21,7
Sucrose 120 146 173 198 211 231 21,8
D-Mannose 118 138 158 180 202 226 21,0
D-Xylose 117 141 160 177 199 221 20.1
L-Arabinose 113 125 135 153 168 177 12.8
Field condition® 123 142 161 182 206 222 20,3
Water 111 121 129 139 151 160 10.0

@ : Mean value of 30 spores.

b : Affected leaves were dipped in water.
TS TR, 600HIIEH 192 B L or 179 T, oMo l045HEBo FHHERR 32.04 &
X298 TcH o, BITEBNRBEELTLTWS, D2WT=FAT AT —A, HFZ b—A, L
BERICEWTRFTH 55, HRREO KERcRT 3 BELABED MERLbNRE, <V /) —
Ay, Y —ARTRRRS S TEY, 7578/ -ARPTCRERNRBRELRILVTLNE S,
AEKRORFEE»bORE TR 2T E¥2HLLHES D TREB LS,

FIEEN 502 32 1004 CELAEEALObOMEY 00BRE LB LRV FREE
IEFRBR OB 23S & bk,

R Bz P. capsici O 5 laF O RFE D MEBRZE0 M /v 2 — A THEH 30p, K
KK T 18¢ BETH 5.

BEozehb, KEHOSHETFORFEOMRCIHEREEIZLLIFIHINTH2 L5 ThH
D, BHFERH DK 002 BEZTHHLLHOLRL, »0, MREZBD TRETH5 LR
biLs,

5. BEARPCHTIHOSBFORFER

FIROEROEFRERFC T 2O S RFORFRLAUTEL, Th2rBFEHRORBL LD X
5 I BARIC & 5 e oW THE L7z (Table 4).

Table 4. Relation between germination and germ tube eldngation of cystospores in 0.1 M
solution of various carbon sources at 17.5—20.5°C.

Germination Length of germ tube

Carbon sources (%, 3hr) (g, 1hr)

Extent Average Order Extent Average Order
D-Glucose 38,5~76.2 55.8 1 192~194 193 1
D-Fructose 29.6~71.6 52.3 2 169~183 177 2
D-Xylose 14.6~58.2 33.1 3 111~121 112 8
D-Galactose 16.1~55.6 32.4 4 130~163 145 4
D-Mannose 14,5~53.3 31.9 5 124~130 127 7
D-Arabinose 14.1~44.8 26.9 7 71~ 81 77 9
Sucrose 12.0~38.4 20.8 8 131~140 137 6
Ethyl alcohol 7.7~42.9 20.8 9 151~166 157 3
Field conditione 1.8~36.6 14.4 10 122~157 138 5
Water 25.7~60.1 31.1 6 51~ 60 55 10

a : Reffer to Table 3.
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HRABEO S BRTORFERR, /v a— AWK T8.5~T76.2%0&EIHICH v, Fi555.8%, 747 +—
AW TR9.6~T1.6% D&M, FHE52.3%ATLTED, TRbORFERIMRVEFEVWL S, Th
KRLT, #5327 b—A, =¥/ —A, 75/ —A, Fvr—AR TREGKXKDOFEEG LR LALLE
ZAOTHLS, Ll =FiAT7ra~n, HRREBOKBERECHTERERIELI BN, &
FRORBERIFEMREOMEM LR, /NI —ABIT 7427 b~ ABERE»OEETCRIZL A
E—HKLTWwiw,

6. WOSBFHIOETIRFEBTOLE

ASAVI A LB HREOERT, HOSBFR IV Lh2bAT2REFEOHE 2 OREIC
DWTHEL, INbLEEANKE Db (Fig. D.

BOSHET»DE L LRFER—BCEBRRCHET 20, PPHFREBIBEIEZ VR, BEFO
EMBEAHDO S BEEETDELD, ELLBMT 50, bRARYET I, ObreylET

Fig. 1. Shematic illustration of zoospores, germinating cystospores and germ
tubes in Sclerophthora macrospora.
(A) Zoospores, (B) Cystospores, (C) Swelling, (D) Plasmoptysis,
(E-J) Germ tubes: (E) Swell out roundly, (F) Linear, (G) Slight
bending, (H) Branching, (I) Remarkable curvature, (J) Spiral.
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L0 EBNBEIN, BRAEBOKRKIRE- 2L~ L v, PHER 1.2~2.4¢ O HH
CHsH, HMEBOHBLOWTRELCE(LEA LD M- 2, 2, BO3EFHNEHEYHE s
TFZLRLUELIES NS, BET L HEKFCHBEETL LIS TH 5.

% 3

AREIET ORFLICEIL T3 CloFEM AR EREE 235 515151500, KEOBEET O > 5 L&
BT EBRT 2 ERICE, RN OBRIEDEDOFELRI L CESKELELDD, T EKBIC
BLTHLVWHEETFOS BIOBET LRI IFEY XFEAIRTW5. KEBETO S OHK
BIUOREIBIRELY 15~20°C OKFRBLTH L 3~ 6K D b ERc s I N 5B
ik, ZORRTRBRLAEETO S ERRS SBECOHBRFLELTIVWEISTES. L2,
BIREYH IR R EEET O 5TUR D peak 285 ~208icics TH T &35 59, Lics
> T, BEBCHETFOS O RAEL HET S LIl TRAR £ oMErs 5 & Bbh b, —
¥, WEFEOWTEBE, IRETHRIN BETO S —Fic MERFL Bt 2 2 2B5
T, EMTHERINELOROWTHEBOCENELORS, Thbb, BRELELLKEER
WNTH, age ORLIBEETFOSH 5 VWIIRABEYEC LABETE X UHO ST E s £ TH
— I RBET BN ARk s L s, ATAFI/ A LTRETORELELET 2B
BT 2 ETIHFHRCTEETO S PRFREMBRA BBEALR W EXLETHY, »oLBRORHE
I BHCLNOFEELY, TORDIZ, IEOKMICEETO S VH L THERF Y&
RENRDLHERDT 4 Vo — =R~ 4 MABLTEETLARCAHBEL HAEIEHETH D, T4
Va R R—OFEAREREOREE TR BELRM T 2BACIAL VD L5TH 57, —Ric
RRFORFERCATESCES LiclaT 2R Lirvne, REHOPE CHE- ERELIBRT Y.
KEOBEETRRZBETH2HSTRET VO CHCKFC R LERD Y, i, BETFORAIE
BIVZOEBSHEINT WIS CBIET 2 FECTH S, chbD T L ALICHE L TERE
RICBT 2R A58 L EETREERO K HEOMK TR T 2BECIED . EEELFIHL
TERGBETEED D LRSI, ELVWRBEHELS LD bR, &b < aTFIE ERYE
A LHOBEET 2D TRAVHEEL DR, '

RUEROWE LR, 3, HARBCHEWRETHEAD age 2FTHHO S laFERLHERL
. BRERKCE LT 10 BEHREE BEEE 400 Todbon %<, 20~30 B 1001~
2600 wETHHONH 0, ASHHEU L TCRAESRELEECRIET L1 DLEIONLLEDLI
. BRHIE W TRFER 400 2 TOIORBHTH WL LR, BEBFOMBELELT DT
RigwheE2bh32, PR ECHEAELLOLHS0T, chboMBExERTICL
Lk, EEHEDEORS L BFREEOHEBIL T, Kosuge 52 it L i Botrytis cinerea ¥
SHBRTORFERREI T Vv RED hEKRPC I WTREIN, 48 45~608 oy zRd
A, WEKPrBNTIE 1260 ©H %, Mathre 91 X % &, Thielaviopsis basicola B0 BT
ORFEMRR Y 2 ORO MW 2RI L BE - Cl28 e 115, 7' a -2 2 B EKRF T 492,
BEKRF T 42 OO ERTTERBREIN T3, BREYER LLKEBRICRED L HHEDEDK
SOEHT 58, TALRKEOHED S ETFORFFHERCH L TCENTH 20302 bR
ERH5H5., Lkdis T, BHFEFRRCE IFTERO—2L LTE T, EHEENOEEL LB
Tl

HNESR I 2T, =V A27BI0RE (Puccinia coronale) BIAFORFEEGHER, /12—
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A, TI5E) —ABITFYr —ARBEWTELL{EW, T, FEHY Bs/ra—x, Fve—2E
TN 27 b= A EOBEEAAEENTORYE S JUEFEHELHNET LI L 2DORTW S,
KEHO S FAFORFEMBEIL /N3 —ARIE 747 b —AKEEWT 105 ERFh 32.0~
32.3¢, 28.2~30.5¢ TH b, FEHEKKD 8.5~10.0¢ kU EARBOKERICH T 5 20.3~26.1
LR ITNEAL BRI L 2 REGERL DI, Fh, =FATAa—N, FFT
—~ A, Lx BEREREMLEZ BACHHRRED KBERICKT 5 HOIW REFMENRS LD BN
fo. BEKRIC BT 2 RFEHEERI - LSRR TH AL, Km 160 bcET 2600 8ELT
B, BOIBTFAREFVHCREACONBYEZFIAT 2L LT, TooboRFEFMRCHf
W bERT 2MESFELRTER LR WRT T 5. 0 L REREET OKELARFES T
BBh, HHEVEEFLARWHEO S RFAEBEHRH L, ZORASPKPER L CRFEOMER
FIHINTWBOTRAVAEEZBNS. B, KEROEREEWR # £ 3RMKK I 85 T HEY
OEREET B EGRS BRI, TR OLDERICOWTRE LA TRV,

EILS®HBRERO S I FORF L ERMOBEETRE L OBRE AT A VI A LKW THRE
LR i, mK 1ml hoBEFEMN 25 a0 & $HO 5 AFORFRILI.GY, 27.520
L %¥68.8%, 13.82 0L &78.0%TH 52, 8.1 allFTTRREIFRRIBD TRETHS. Thbb,
WOSEFORFLRFOBEIEERERL LB LERLTWS, EEZOERCREET OEE
% 1 BE (X150) 202 & Uil 2 3 Uicss, BAFRIEAYIKK25.7~60.1%, HRRBOK
W T1.8~36.6 % Lm0, BENKEVWEISTHS., CORRE LT, HETFERY A~ 5
AT 2 EBETFREOIIETC LN TECHVEE- TEETHI LS, 1HRE
30~502 DD ST R L PBENBLHLICIBDDLEELDNS,

AFGAVNIZ AR WTHELRREEOWRBIL, 1 XYFEORMOABITFVACRBATHH
DS ETORFER LCRABEARACOWCOTEY LHELTHRVELULTWE L3 TH DA, *
OOLOHERPCE T HIHELRLRRLRLLI5TED. A7 V77 AL TRFENZL  Hih
THEA K, Fhot Trophism? i ko TEAINZIONE S HLRBELN TR, AEBRCEWTR
HEIHRLebDR, *OMEYHELLHATRAIRIRSERRCHILIDETED TV I D
FTh 25, INbREL T TRABMBABTLORBCE S0 TRIGVWHEHEIN S,

& E

FARRBE 3 X YA RIc 8 \\WT,  Sclerophthora macrospora OB D 5 JaF 7 A+ 5 %3
FOMELBE LR, W—REETR IO I WFOFER LT+ va R——% % A2BEIKC
o CHBLE, FBEOFHK X 32ERAEETORRRFIARBETHE A 3 230 TR Lk
Dot WBREL KB Lz HRRBC 3T 5 BEFD MER, 10 Bi#%ic 400z, 20~30884
1 1001~2600x, 48~T2HFMBIC X E NI LIC R BRI D 2 L bibho ke, AF54 V25 AL (175
~20.5°C) CTHEEARFBEORELYREI®INENERBLLER, /ra—-ARI0 7L 7 b~
ABRCBWTRFEDOMRENERSHTH B, =FAT A=), T3 b—RX, Lr B, =v/—2A
BWeBWCTHERREBLABEOHREYENSEONLM, Fvu—RA, 7F7E —ARTRES, 7
NA=ABIETZN7 P—=ARCE N TREO S ITFORFRIRFTH 5. RFFOWMER, B
BRSO 505, BRERSAL S bARVAIE LTS, BFLLIBilT23
DRLLEAREYETEZHOLEINRCA LD BN,
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